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ABSTRACT

The light-scattering cross section / o, and its dependence on wavelength ", which is parameterized by the Anggrém exponent 4,
are intringc propeties of an aerosl. These quantities are important for undestanding Earth's radiative badance and yield
information on the sizes of particles tha provide the dominant contribution to the scattering; aerosols for which the scattering is
dominaed by paticles much smaller than the wavelength are characterized by larger values of 4 than aerosols for which
scattering is domnaed by much larger particles, for which d is near zero. For an aerosol conssting of spherica paticles ! o, can
be calculated by integration over the size distribution given knowledge of the scattering efficiency of a particle O, which
dependson theradius of the particle, thewavelength, and the index of refraction m, and ¢ can be determined from the derivative
of I . with respect to wavelength. However, calculation of these quantities in this manne is computationdly laboriousand does
not explicitly illugrate the dependences on propeties of the size distribution or on wavelength or relative hunmidity.

By usdng scaling arguments and an approximation for the scattering efficiency, an andytic expression can be derived for the
scattering cross section of an aerool with a lognomal size distribution characterized by geometric radius r, and geometric
standad deviation ! tha is accurate over a wide range of these parameters. This expression is computationdly much more
efficient, and permits derivation of a simple andytic expression for the Anggrém exponent

1.14-2(no)? - W@}

a=

0.28+(Ino)?

which explicitly shows the dependence on parameters of the size distribution r, and / and on the wavelength and index of
refraction. Othea formulae are presented for situaions outside the range of validity of this expression, permitting a
computationdly efficient yet accurate means of determining the Anggrém exponent.
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